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Tntrod uction 

We hav e received funding f or a three -year ef fo rt to deve lop 
techniques and models for analysis of UARS wind and temperature 
observ ations in the mesosp here and 1 ower therm osphere (M LT) 
region . The deve loped meth odology an d models p rovide the means to 
analyz e the ther mal tides and their influence on the 
day an d nightime airglow d iurnal var iations in the MLT r egion 
observed by the HRDI and W INDII instruments on board UARS . Major 
scient ific resul ts from th is investi gation are outlined in the 
follow ing. 


Ma-i or achievements 

The global coverage of the UABS winds, temperature, and 
consti tuents mea surements in the MLT region pr ovide an e xcellent 
opport unity to c alibrate G eneral Cir culation M odels (GCM ) and 
mechan istic wave models an d to study the globa 1 behavior of the 
diurnal oscillations in the MLT region. However, the 
determination of the zonal mean and tidal components on monthly 
time s cales from a local-t ime preces sing space platform is 
•currently a subj ect of active discussion. To study the diurnal 
variations in the MLT region, asynop tic sampling of the satellite 
measurements requires collecting data over a month, or several 
months , to form the necess ary local time cover age in the 
observational database. On these time scales, _ when asyno ptic 
satellite data are project ed onto the local time frame, the day- 
to-day variations in the mean flow, planetary wave, and tides can 
be aliased to each other, providing an erroneous determination of 
the mean flow and waves from the data. 

We hav e develope d an origi nal method for fast estimation of the 
therma 1 tide amp litude and phases fr om the HRD I and WIND II wind 
data b ased on th e combinat ion of lin ear steady state tid al model 
and the UARS zonal and meridional wind data. The tidal 
oscillations in the horizontal and vertical wind components, 
pressure, density, and temperature fields derived in such 
a manner are consistent wi th each other through the model 
equations. This methodology gives the opportunity to separate the 
tidal oscillations and the zoatal mean fields, when the direct 


applicat ion of least squ are fits provide s erroneous 

results s udt as for the daytime HR DI wind and temper at ure data. 

Ano the r product of this methodology is the estimation of the 
effective tidal dissipation, which is needed to obtain the best 
mechanistic model fit for the diumal_td.de anp litude between 
40 S and 40 N in the MLT region. Obtaining realistic values of 
the at nospheric dissipation is an important issue to simulate 
adequately the dynamical, radiative and chemical coupling m the 
MLT region. After our first indications for the low val ues o 
the vertical tidal damping above 75 km several modeling groups 
made revisions in the eddy dissipation in their models, which 
gave a llowed the m to obtai n agreemen t with the UARS wind 
measur anents . Using the Tuned Mechanistic Tidal Model (TMTM) 
result s. we demo nstrated t he consist ency of th e independ ent wind, 
temper ature , and airglow measurements for daytime and nighttime 
condi t ions. 

We mad e the firs t interpre tation for the deriv ed values of the 
eddy d if fusivity from the HRDI/WINDI I wind measurements with the 
help o f the GROG RAT gravit y wave mod el . We sho wed that t he annual 
cycle of the eddy dissipation derived by TMTM is consist ent with 
the animal variabilty of the gravity wave . brea king simulated by 
the GRQGRAT model using zonal mean H RDI winds. 

Using the 1992-1 998 HRDI t emperature and wind data, the TMTM 
technique, and the GROGRAT gravity wave model, we investigated 
the in terannual variabilit y of the diurnal ti de and gra vity 
waves in the low -latitude MLT region and their effects green line 
oxygen emissions . 

We dev eloped an extension of the TMT M into the time-depe ndent 
framework based on a spectral solver formulation with explicit 
and se nriL-implici t numerical schemes. We verified this ne w model 
agains t analytic al and numerical steady state model solutions. 
Using the time-dependent model, the zonal mean wind, and eddy 
'-dissipation derived by the steady- st ate TMTM, derived from the 
HRDI wind data, we simulat ed major f eatures of the annua 1 and 
intera mrual variability of the diurnal and sem idiuranal tides, 
and th e planetar y waves . W e expect t hat the ti me-depende nt 
formal ation for the mechan istic wave models w ill allow us to 
formulate some new assimilative techniques for derivation of the 
global save para meters fro m UARS dat a and the data expec ted from 
forthc oning sate Hite miss ions . 


Result s for futu re satel li te missions 

We hope that ins ights obtained during our study will be useful 
for fu tare NASA’ s satellite missions (e.g., TIMED to be launched 
on June 2001) . In particular, because of the s imilar technical 
design and measu rements st rategy of TIDI on TI MED 
and HR EE on UARS , during the validation studies of the TIDI 



instrument with MF radars, we can expect to see large discrepanc le s between the TIDI 
and MF radar winds above 8 5 lan. _ 

The developed Tuned Meehan istic Tida 1 Model wi 11 be able to show 
the le vel of con sistency b etween win d, tempera ture and a irglow 
tidal variations in the low-latitude MLT region, and provide some 
quasi- assimilati ve estimat es of the diurnal ti de amplitu des and 
phases seen from the TIDI data. 
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